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6a Saturday, February 15, 2014ESCRT machinery with respect to HIV bud sites using iPALM to gain critical
insight. We find ESCRT-III proteins assemble within the head of the budding
virion, not the base as previously proposed. This later finding prompts a reeval-
uation of current models for ESCRT-III scaffolding, and suggests that ESCRT
abscission initiates from within the head of the budding virion.
34-Subg
Nanoplasmonics Meets BIO
Jochen Feldmann.
Ludwig Maximilians Universitaet, Munich, Germany.
I will report on our recent efforts to utilize some of the unique plasmonic prop-
erties of noble metal nanoparticles for sensing and controlling nano- and micro-
scale processes in aqueous solution. The use of optical forces and of local
optothermal heating is in the focus of our investigations. Examples range
from controlled laser printing with nanoscale precision via the study of
DNA-binding events to the purely optical detection of a single rotating
bacterium.
35-Subg
Single Molecule Fluorescence Studies of Protein Aggregates and their role
in Neurodegenerative Disease
David Klenerman.
Cambridge University, Cambridge, United Kingdom.
Small soluble protein aggregates are thought to play a key role in the initial
development of neurodegenerative diseases, such as Alzheimer’s and Parkin-
son’s disease, but are difficult to study using conventional methods due to their
low concentration and dynamic and heterogeneous nature. We have developed
single molecule fluorescence based methods to detect and analyse the protein
oligomers formed during an aggregation reaction, with time, and to study
how these oligomers interact with the membrane of live neuronal cells. I will
present recent work from our laboratory on beta amyloid, tau and alpha synu-
clein oligomers to show how such quantitative studies can provide new insights
into both the aggregation pathway and also the molecular mechanism of
cellular damage, allowing us to put forward a model for the disease onset.
36-Subg
Engineering Electron Nanoconduits to Electronically Interface Cells with
Materials
Caroline M. Ajo-Franklin.
Materials Sciences Division, Lawrence Berkeley National Lab, Berkeley,
CA, USA.
My laboratory is particularly interested in manipulating processes at the nano-
interface between living cells and inorganic materials. In my talk, I will
discuss our efforts to engineer bi-directional electronic communication be-
tween living cells and non-living systems by introducing protein-based elec-
tron nanoconduits into cell membranes. We have recently demonstrated that
by transplanting synthetic genes into the model organism Escherichia coli
we can express these electron nanoconduits and confer upon these cells the
ability to reduce metal ions, solid metal oxides, and electrodes. Additionally,
these engineered E. coli cells are able to respire using these extracellular ma-
terials instead of its native respiratory pathways. This work provides the first
example of a predetermined, molecularly-defined route for electronic commu-
nication between living cells to inorganic materials. Ultimately we seek to
exert such control over processes at the cellular-inorganic nanointerface that
our engineered cells become a new generation of self-replicating, programma-
ble ‘living materials’.
37-Subg
Advances in Live Cell Nanoscopy
Joerg Bewersdorf.
Cell Biology, Yale School of Medicine, New Haven, CT, USA.
Optical nanoscopy, or super-resolution microscopy, overcomes the diffraction
limit of light and enables fluorescence microscopy at ~25 nm resolution - about
10-fold better than conventional fluorescence microscopy [1]. Over the last
years, the field has seen a number of conceptual and technological advances
which have expanded the range of biomedical applications significantly. In
my presentation, I will focus on progress in live-cell STED and single-
molecule switching (FPALM/PALM/STORM) nanoscopy and will present
new developments and applications in this area [2].
[1] T.J. Gould, S.T. Hess, and J. Bewersdorf (2012). ‘‘Optical Nanoscopy: from
Acquisition to Analysis’’, Annual Review of Biomedical Engineering
14:231-254.
[2] F. Huang, T.M.P. Hartwich, F.E. Rivera-Molina, Y. Lin, W.C. Duim, J.J.
Long, P.D. Uchil, J.R. Myers, M.A. Baird, W. Mothes, M.W. Davidson, D.
Toomre, J. Bewersdorf (2013). ‘‘Video-rate nanoscopy using sCMOScamera-specific single-molecule localization algorithms’’, Nature Methods
10(7): 653-658.
38-Subg
Single-Molecule Observation in the DNA Origami Nanostructures
Hiroshi Sugiyama.
Kyoto University, Graduate School of Science & WPI-iCeMS, Japan.
Direct observation of the movement of biomolecules including enzymes and
DNAs should be one of the ultimate goals for investigating the detailed me-
chanical behavior of the molecules during the reactions. We designed various
DNA nanostructures using DNA origami method for the preparation of single-
molecule observation scaffolds. Using the designed DNA scaffold and high-
speed atomic force microscopy (AFM), the single-molecule behaviors of the
DNA modifying enzymes, repair enzymes, and recombinases were observed
in the target double-stranded DNAs (dsDNAs) placed in the DNA frame struc-
ture. DNA structural changes including G-quadruplex formation and B-Z DNA
conformational change were also visualized. Using this system, we observed
the photo-induced DNA hybridization and dissociation by detecting the global
structural changes of the incorporated two dsDNAs in the DNA frame structure.
A pair of azobenzene-modified oligonucleotides (ODNs) was employed, which
forms duplex in the trans-form and dissociates in the cis-form. During UV-
irradiation, hybridized azobenzene-modified ODNs at the center dissociated,
and the subsequent visible-light irradiation induced the hybridization of the
photoresponsive ODNs, meaning that the reversed switching behavior such
as the hybridization and dissociation was directly visualized at the single-
molecule level. These photoresponsive ODNs were also used for controlling as-
sembly and disassembly of the hexagonal DNA origami structures with photo-
irradiation. The combination of the designed DNA scaffold modified with
target DNA strands and high-speed AFM is valuable for visualizing and
analyzing the single enzymatic and chemical reactions.
39-Subg
Single Cell Genome Analysis
Stephen Quake.
Stanford Univ, Stanford, CA, USA.
No abstract.
Subgroup: Biopolymers in vivo
40-Subg
The Machines that Fold Proteins in the Eukaryotic Cytosol
Judith Frydman.
Stanford University, Stanford, CA, USA.
No abstract.
41-Subg
Unexpected Functions of the CLP AAAD Unfoldases
Tania Baker.
MIT, Cambridge, MA, USA.
No abstract.
42-Subg
Coil-Coil Under Load: Stability of Essential Machine Component
Ron Elber.
Computer Sci Dept, University of Texas at Austin, Austin, TX, USA.
A molecular machine like myosin needs to work in cycles and resists the pos-
sibility of an overload. A critical component of myosin is the coiled-coli struc-
ture of two amphipathic alpha helices that helps transmit load and are found in a
wide range of motor and structural proteins. What are the mechanical benefits
of the coiled-coil structure and the specific sequence design found in the
myosin protein? In this talk I will discuss a ‘‘load release valve’’ that is natu-
rally designed into the coiled-coil sequence and structure. The valve responds
to external load and undergoes significant conformational transition to reduce
load levels and strain ensuring that a recovery path (and closure of the valve
when appropriate) is simple, reliable and remarkably fast.
43-Subg
Starling’s Law at Small Scale: Surprising Sub-Cellular Adaptation of
Cargo Transport to Opposition to Motion
Steven P. Gross, PhD, J.N. Babu Reddy.
Developmnetal and Cell Biology, University of California, Irvine, Irvine,
CA, USA.
Most sub-cellular cargos are transported along microtubules by a combination
of kinesin and dynein, and how this transport is regulated is not well
Saturday, February 15, 2014 7aunderstood. A key open question is whether–and how, if so–the system deals
with impediments to motion, to avoid or minimize potential traffic jams.
Because more motors can exert a larger force, and drive the cargo further,
one might use more motors on average to address challenges to motion, but
this solution comes at the cost of increased average energy consumption.
Instead, we discover a cargo-level adaptation: when challenged with opposition
to motion, cargos dynamically increase their sustained force production capa-
bility to ‘power through’ the obstacle. This adaptation improves minus-end
force production, and improves ability to overcome obstacles between three
and four-fold.
44-Subg
Stochastic Simulations of Cellular Processes: From Single Cells to Colonies
Zaida Luthey-Schulten.
University of Illinois at Urbana-Champaign, Urbana, IL, USA.
No abstract.
45-Subg
Transcription Against Supercoiling
Sunney Xie.
Chem/Chem Biol, Harvard University, Cambridge, MA, USA.
No abstract.
Subgroup: Biological Fluorescence
46-Subg
Probing Spatiotemporal Regulation of Signal Transduction in Living Cells
Jin Zhang, Ph.D.
Pharmacology, Johns Hopkins University, Baltimore, MD, USA.
Jin Zhang, Departments of Pharmacology &Molecular Sciences, Neuroscience
and Oncology, The Johns Hopkins University School of Medicine, Baltimore,
MD 21205
The complexity and specificity of many forms of signal transduction are widely
suspected to require spatial microcompartmentation and dynamic modulation
of the activities of signaling molecules, such as protein kinases, phosphatases
and second messengers. I will present studies where we combined genetically
encoded fluorescent biosensors, targeted biochemical perturbations, mathe-
matic modeling and superresolution imaging to probe the spatiotemporal regu-
lation of signaling molecules such as cAMP, Protein Kinase A, calcineurin and
Protein Kinase B.
47-Subg
In Vivo Deep Tissue Multiphoton Microscopy
Chris Xu.
Cornell University, Ithaca, NY, USA.
I will present our latest progress in multiphoton fluorescence microscopy.
48-Subg
Fluorescence Polarization and Fluctuation Analysis Reveals Changes in
Camkii Holoenzyme Organization with Activation and Subsequent
T-Site Interactions
Steven S. Vogel, Ph.D.
LMP, NIAAA/NIH, Rockville, MD, USA.
No abstract.
49-Subg
Quantitativesuper-Resolution Imaging of Biological Processes with High
Spatiotemporalresoltuion
Melike Lakadamyali, PhD.
Molecular and Cellular Biology, ICFO-Institute of Photonic Sciences,
Castelldefels, Spain.
In the last decade, far field optical microscopy has undergone a revolution, in
which a number of methods have been developed that break the diffraction limit
of spatial resolution.Thesemethods allow imagingbiological structures and pro-
tein organization at the nanometer length scales, opening the door for exciting
new discoveries in biology. However, the super-resolutionmethods have certain
limitations. One such limitation concerns live cell applications and the trade-off
between spatial and temporal resolution, which makes it challenging to achieve
high spatiotemporal resolution simultaneously. We have recently developed an
all-optical correlative imaging platform to circumvent this problem and applied
it to study howmotor proteins overcome obstacles and roadblocks tomove cargo
from one place to other in the complex cellular environment.
An additional complication in super-resolution microscopy is the ability to
quantify the images to count proteins and extract information about proteinstoichiometry. This challenge stems from the complex biophysics of fluores-
cent dyes and fluorescent proteins. We have also developed ways to charac-
terize these photophysical properties in order to quantify super-resolution
images.
In this talk, I will explain the progress we have made in both correlated live-
cell and super-resolution imaging as well as quantitative super-resolution
imaging. I will also give examples of biological applications along both
lines.
50-Subg
Imaging Fluorescence Correlation Spectroscopy Measures Dynamics and
Structure in Live Samples
Thorsten Wohland.
Chemistry and Center for Bioimaging Sciences, National University of
Singapore, Singapore, Singapore.
Fluorescence Correlation Spectroscopy (FCS) has been developed more than
40 years ago and has evolved into a major tool in the biophysical sciences
for the quantitative measurement of biomolecular dynamics and interactions.
In the past FCS was mainly used as a confocal, single spot measurement tech-
nique. Imaging FCS, i.e. the recording of FCS measurements at all pixels in an
image, became feasible only recently with the advent of fast, sensitive array de-
tectors and the development of new illumination modes in microscopy, in
particular light sheet microscopy. Despite the fact that the time resolution of
imaging FCS is lower than for single spot measurements, imaging FCS has
several advantages. The most important being i) that it contains much more in-
formation since spatial and temporal correlations can be evaluated between any
pixels or group of pixels in the image, and ii) the illumination modes (TIRFM
or SPIM) expose the sample to much lower light doses and allow more mea-
surements per sample.
We demonstrate the capabilities of imaging FCS using total internal reflection
(TIR) and single plane illumination microscopy (SPIM) as illumination
modes. We investigate the membrane active human Islet Amyloid Polypeptide
(hIAPP) on cell membranes using imaging TIR-FCS, FCS diffusion laws, and
time-lapse FCS videos, to elucidate the membrane action of monomeric
hIAPP. With the aid of the FCS diffusion laws, Imaging FCS can access in-
formation about sample structure even below the diffraction limit. And light
sheet illumination allows single cell observations over up to one hour (total
effective illumination time ~10 minutes) without visible cell damage. Second,
we use SPIM-FCCS to demonstrate the measurement of interactions of bio-
molecules in vitro and in live cells. These experiments show that Imaging
FCS provides quantitative images of biological samples under physiological
conditions.Subgroup: Mechanobiology
51-Subg
In Vitro Contraction of Cytokinetic Ring Depends on Myosin II but not on
Actin Dynamics
Mithilesh Mishra1,†, Jun Kashiwazaki2,†, Tomoko Takagi2,
Ramanujam Srinivasan3, Yinyi Huang3,Mohan K. Balasubramanian1,3,4,*,
Issei Mabuchi2,*.
1Temasek Life Sciences Laboratory, The National University of Singapore, 1
Research Link, Singapore 117604, 2Department of Life Sciences, Faculty of
Science, Gakushuin University, 1-5-1 Mejiro, Toshima-ku, Tokyo, 171-8588,
Japan, 3Mechanobiology Institute, The National University of Singapore,
Singapore, 4Department of Biological Sciences, The National University of
Singapore, Singapore.
yThese authors contributed equally to this work
*Correspondence: mohan@tll.org.sg or issei.mabuchi@gakushuin.ac.jp
Cytokinesis in many eukaryotes involves the contraction of an actomyosin-
based contractile ring (CR)1,2. However, the detailed mechanism of CR
contraction is not fully understood. Here, we establish for the first time an
experimental system to study contraction of the CR to completion in vitro.
We show that CR of permeabilised fission yeast cells undergo rapid contraction
in an adenosine triphosphate (ATP) and myosin-II dependent manner in the
absence of other cytoplasmic constituents. Surprisingly, neither actin polymer-
isation nor its disassembly is required for contraction of CR although addition
of exogenous actin cross-linking proteins block CR contraction. Using CRs
generated from fission yeast cytokinesis mutants, we show that not all proteins
required for assembly of the ring are required for its contraction in vitro. Our
work provides the beginnings in the definition of a minimal contraction-
competent cytokinetic ring apparatus.
